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Objectives. To investigate the recurrence rate after sapheno-femoral junction (SFJ) ligation and great saphenous vein
(GSV) stripping for varicose veins (VV), to evaluate risk factors for recurrence and to classify the anatomy of the recurrence
in the groin.
Design. Clinical follow-up study.
Methods. Eighty-nine consecutive patients with 100 operated legs were re-examined clinically and with duplex after 6–10
years. Fourteen groins were re-explored, 13 after varicography. The anatomy in the groin was classified according to the
Edinburgh system. The original medical records were examined to check for risk factors which could lead to a recurrence.
Results. Fifty-seven legs had incompetent veins in the groin according to duplex. In 54 of them, it was possible to define
whether the incompetent veins emanated from the former SFJ. Varicography and operative findings correlated well to duplex.
The main difficulty was to distinguish neovascularization from residual branches. No significant risk factor for recurrence
was found in the medical records.
Conclusions. Recurrence of VV after SFJ ligation is common irrespective of perioperative difficulties or the surgeon’s
experience. The anatomy of recurrence in the groin is difficult to classify according to the Edinburgh system mainly because
neovascularization is difficult to verify.
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Introduction
The saphenous venous system is commonly affected
by varices. Removal of diseased veins is still the
standard surgical method. Great saphenous vein
(GSV)1 stripping and ligation of the sapheno-femoral
junction (SFJ) has been the most commonly performed
operation for varicose veins (VV), but carries a
recurrence rate of 20–60%.2 – 4 Recurrent VV impose a
considerable cost on health care resources, and efforts
have been made to improve diagnostics and treatment
by proposing guidelines for studies in the area.5
The cause of recurrence has been ascribed mainly to
two principally different mechanisms, i.e. inadequate
surgery, leaving remnants of the great saphenous vein
or tributaries that can enlarge with time6,7 and
neovascularization, i.e. new vessels branching out
from the former SFJ.8,9 Inadequate surgery might
reflect the surgeon’s level of experience, then a more
meticulous operative technique should improve long-
term results. Furthermore, wound haematomas and
postoperative infections due to insufficient surgical
skill might stimulate a more active neoangiogenesis
postoperatively. Neovascularization may also be
caused by pressure gradients postoperatively.10 The
frequency and pathophysiology of neovascularization
after GSV stripping and ligation of the SFJ is not
known, as there is no consensus regarding diagnostic
criteria. However, according to histological studies,
veins originating from neovascularization are charac-
terized by incomplete vessel walls lacking intramural
nerves.11,12 Using that definition, Mumme et al.
reported that in at least 24% of patients, the recurrent
VV in the groin were due to neovascularization.
Several studies have investigated the anatomy of
groin recurrences after saphenous vein stripping and
ligation of the SFJ.13 – 21 To clarify the causes of the
recurrences and to determine better operative strat-
egies, a number of systems have been proposed for the
anatomical classification of the recurrences.13,14,17,18,20,
21 These systems are not easily comparable.
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The purpose of this study was to investigate the
anatomy, rate and clinical severity of recurrences after
SFJ ligation and routine GSV stripping. Duplex,
varicography and operative findings were used to
classify the anatomy of the recurrences according to
the system proposed by the Edinburgh group.21
Medical records were studied to identify possible
risk factors for recurrence at the time of the primary
operation.
Methods
Study design
Medical records for all patients operated on for VV at
St Go¨rans Hospital in Stockholm from January 1990 to
June 1991 were studied, and those subjected to
primary SFJ ligation and stripping of the GSV were
identified. Of 135 consecutive patients, 89 patients
with 100 operated limbs could be re-examined,
whereas 10 patients had died, three could not be
traced, ten had moved to another district, 17 did not
reply or declined the examination, and six were
excluded because of serious concomitant diseases
such as cancer, dementia, etc.
The 89 patients included were asked about recur-
rent VV, re-operations and present symptoms related
to VV, followed by clinical examination. VV were
defined as tortuous veins .4 mm. Clinical presen-
tation was classified according to CEAP.22
Every limb included in the study was examined
with duplex, and in cases with a clinical indication for
re-exploration of the groin, varicography was per-
formed prior to the operation. The venous anatomy of
the groin was studied, in order to classify according to
the system proposed by the Edinburgh group, see
Table 1. The radiographs and videotapes of the
varicographies were classified independently by the
radiologist who performed the examination (radiol-
ogist 1), and a radiologist who had not seen the
patients (radiologist 2). Operative findings were
compared with duplex and varicography.
The original medical records were studied for the
following possible risk factors for recurrence: sex and
age, surgeon’s level of experience (surgical resident,
general or vascular surgeon), perioperative difficulties
(bleeding, technical problems) and postoperative
complications (haematoma, thrombophlebitis, infec-
tion, lymph exsudate).
Colour Doppler ultrasound
Duplex scanning was performed with a colour flow
duplex imager (Acuson 128 and Acuson 512 sequoia,
Mountain View, CA, USA). An appropriate imaging
transducer of 5 or 7 MHz was selected in conjunction
with a 3 or 4 MHz pulsed Doppler. All examinations
were performed by one of two vascular technicians
with 2–8 years experience using the colour duplex
technique to diagnose venous insufficiency. They were
supervised by one of two physicians who were equally
experienced.
With the patient in the supine position the venous
flow was examined in the iliac and common femoral
vein, and the presence of spontaneous flow as well as
respiratory variation were observed. Valvular function
was evaluated in the femoral, popliteal and superficial
veins of the thigh after manual distal compression
with the patient upright with the knee slightly flexed.
Reflux with a duration of more than 0.5 s was
considered significant. Residual veins and connections
between the femoral vein and superficial veins with-
out reflux were not reported as groin recurrences. A
thorough investigation of superficial VV in the groin
was made including their number, course and con-
nection with the deep venous system and then an
attempt was made to classify the groin recurrence
according to the Edinburgh classification. The veins in
the lower leg including the posterior tibial, peroneal
and small saphenous veins were evaluated with the
patient in a sitting position. The presence of perforat-
ing veins with reflux was recorded.
Varicography
Varicography was performed according to Corbett
et al.23 A prominent varicose vein was identified in the
groin or in the upper portion of the thigh. With the
patient erect at a 608 steep foot-down table tilt, a
varicosity was punctured using a 22 G needle (Venflon
R, 25 mm in length, Becton Dickinson Infusion
Therapy AB, Helsingborg, Sweden). Nonionic and
low osmolar contrast media, Iohexol 200 mg J/ml
(Omnipaque R, Nycomed Amersham, Lidingo¨, Swe-
den) was then injected under continuous fluoroscopic
control and simultaneous videotape recording with
Table 1. Classification of anatomical patterns of recurrent VV in
the groin as proposed by the Edinburgh group
Type 1 Intact saphenofemoral complex
1A Intact long saphenous vein
1B Intact tributaries
1C Neovascularization
Type 2 Obliterated saphenofemoral venous complex
2A Cross-groin connection
2B Thigh perforators
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films taken at appropriate intervals. Mean contrast
media volume was 175 ml (range 115–250 ml). Six to
eight films were obtained for each leg examined.
Surgery
Re-operation in the groin was performed with a skin
incision in the groin crease. The surgeon was careful to
avoid entering scar tissue where lymph vessels could
be severed. The SFJ was ligated and divided, and the
vessels entering the SFJ were compared with the
Edinburgh classification. Local excisions were per-
formed and if the GSV was found patent it was
stripped.
Statistical analysis
Statistical analysis was performed using Statistica
version 6.0 (Statsoft). The Mann–Whitney U-test was
used for the comparison of the clinical class of CEAP
between type 1 and 2 recurrences, and Kruskal–Wallis
for subtypes. Chi-square and the Fisher Exact test were
used for comparing risk factors at the initial operation.
Statistical significance was accepted at p , 0:05:
Ethics
The study was approved by the Ethics Committee at
the Karolinska Hospital, Stockholm.
Results
Eighty-nine patients (60 women and 29 men) were
examined 6–10 years (mean, eight years) after their
primary operations. Their mean age at the time of
operation was 48 years (range 23–76). Altogether 100
legs were included in the study. Nine patients (ten
legs) had been re-operated (two re-explorations of the
groin, eight local excisions). One patient had been
treated with sclerosing injections.
Eighty-six legs had visible VV on clinical examin-
ation, of which 30 were in the groin, proximal thigh, or
both. Clinical presentation according to CEAP was 0–
6 (mean 2.7, median 2).
In 68 of the legs, there were symptoms that the
patients ascribed to the residual or recurrent VV (such
as heaviness, oedema, pain), most of them minor
(cosmetic or slight discomfort), and in 27 legs there
was a clinical indication for a re-operation.
The recurrence rate correlated to the level of
experience of the surgeon is shown in Table 2, and
correlated to perioperative complications at the
primary operation in Table 3. No significant
differences were shown. Neither was there any
significant difference in the recurrence rate between
men and women, nor between patients older or
younger than the mean age.
Duplex analysis identified 57 legs with incompe-
tent veins in the groin including 50 in the former
SFJ and four from the femoral vein in the vicinity of
the SFJ. The two groins that had already been re-
operated on also had recurrences. In three cases it
was not possible to visualize the confluence with
the duplex technique. A further 12 groins had a
vessel emanating from the SFJ but without incom-
petence. None of the patients had post-thrombotic
changes.
In the 15 cases where re-exploration of the groin
was considered beneficial for the relief of the
patients’ symptoms, varicography was performed.
In two of these the patient chose not to be operated
on in the groin again. Twenty-seven legs were re-
operated. Fourteen of the operations included a re-
exploration of the groin. One of these patients
refused a varicography. The varicographies and
operative findings all confirmed the recurrence of
insufficient veins in the groin found by the duplex
examination.
Table 2. Recurrence rate related to surgeons’ experience
No. of legs
operated
Recurrence No recurrence
Surgical resident 42 22 (52%) 20 (48%)
General surgeon 24 13 (54%) 11 (46%)
Vascular surgeon 34 22 (65%) 12 (35%)
Total 100 57 43
No significant difference between groups (Chi-square).
Table 3. Recurrence rate related to perioperative complications
No. of legs operated Recurrence No recurrence
Perioperative compl. 23 15 (65%) 8 (35%)
Uneventful operation 77 42 (55%) 35 (45%)
Total 100 57 43
No significant difference between groups (Fischer’s Exact test).
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Table 4 shows the result of the application of the
Edinburgh classification to the groin anatomy
findings. In 54 of 57 recurrences the duplex
examination could distinguish between type 1 and
2, i.e. whether or not there was an incompetent
vessel entering the former SFJ. The subtypes were
more difficult to classify, especially between type 1B,
intact tributaries, and 1C, neovascularization. The
clinical class of CEAP for clinical presentation
tended to be higher for type 1 than for type 2,
but did not reach statistical significance (Mann–
Whitney U-test, p ¼ 0:07). Subgroups also tended to
differ in clinical presentation of CEAP (Kruskal–
Wallis, p ¼ 0:056Þ; but not all legs could be classified
into subtypes.
The 15 varicographies were classified by two
independent radiologists, and in only one case was
there discordance as to whether it was type 1 or 2. The
varicographies did not add substantially to the
information provided by the duplex examinations.
The operative findings were all classified as type 1.
Varicographies and operative findings were equally
difficult to distinguish between type 1B or 1C. The
different types and subtypes for the 13 legs that were
subjected to both duplex, varicography and operation
are listed in Table 5.
Discussion
Inappropriate use of the term recurrence might partly
explain the considerable variation between different
studies. VV after a previous operation may be residual
varices, true recurrences or progression of the disease
in new vein segments.24
The fact that there are VV does not mean that the
patient suffers from any discomfort, i.e. the recurrent
VV may be without clinical significance; this also
makes figures about recurrence rates difficult to
interpret. Nevertheless, re-operations for VV are
common, and the increased knowledge from various
duplex based studies on the anatomy of VV and
patterns of recurrences has so far not improved the
operative results.5,16,25,26
It has been suggested that the main cause for
recurrences is the fact that operations for VV are
predominantly performed by surgeons in training. If
so, an experienced vascular surgeon should have
better long-term results than a surgical trainee, but this
could not be supported by our study. This is in
agreement with a prospective study by Jones et al.8
Two years after ligation of the SFJ and stripping of the
GSV by an experienced vascular surgeon they
reported a recurrence rate of 25%. Obviously there
are other important causes of recurrences other than
unskilled surgical technique.
Several classification systems have been suggested
to describe the venous anatomy in recurrent VV.8,13,15,
18 – 20 In this study we adopted the classification
proposed by the Edinburgh group,21 which has been
‘offered as a basis for comparison of series, audit and
surgical training’. The groin recurrences were classi-
fied into two major groups: those with intact saphe-
nofemoral venous complex (type 1) and those with
obliterated saphenofemoral venous complex (type 2).
We found that the main types could easily be
separated. This is important clinical information for
the operating surgeon, who needs to know whether it
is necessary to enter the previously operated area,
which carries more morbidity, or if the recurrence
derives from other sites such as thigh perforators or
epigastric vessels.
According to the Edinburgh group, the recurrences
are further subdivided into subtypes, where type 1 can
be classified as a residual GSV (1A), residual tribu-
taries that have enlarged (1B), or neovascularization
(1C). Type 2 are subdivided into cross-groin connec-
tions (2A) and thigh perforators (2B). We found that
subdivisions were not possible in many cases,
especially dividing into 1B and 1C, i.e. tributaries
and neovascularization. In clinical practice, infor-
mation on the subtypes is probably of minor import-
ance. It seems better to avoid the scar tissue at
operation, and approach the femoral vein from lateral
or medial in order to divide connections to the
recurrent varicosities.27 In this study, with every
patient who had a clinical indication for re-exploration
of the groin, there was a connection between the
former SFJ and the varices; this was the information
needed by the operating surgeon.
The advent of continuously improved duplex
technology has challenged venography as the gold
standard for anatomical evaluation of the venous
system. When applying the Edinburgh classification to
the groin anatomy, the varicographies added no
Table 4. Classification of groin recurrences in 57 legs with duplex
according to the Edinburgh system
Type No of legs Subtype No. of legs
1 50 A 8
B 10
C 15
B or C 17
2 9 A 3
B 6
1 þ 2 5
1 or 2 3
The same leg can have more than one type of recurrence, hence the
sum exceeds the no of legs.
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further information compared with duplex, and there
seemed to be reasonable conformity between the
different modalities when the recurrences were classi-
fied (Table 4). However, it was not possible to perform
statistical analysis as subtypes 1B an 1C were difficult
to differentiate.
Neovascularization has been suggested to be a
common cause for recurrences. It has been defined
anatomically as tangled clusters of small, thin-walled
vessels from the site of the former SFJ.8,9,11 However,
small branches that have been left at the first operation
can enlarge and branch, and they are often thin-walled
and tortuous, mimicking a neovascularization.28
Recently, Mumme et al. emphasized the importance
of histological examination for a conclusive demon-
stration of neovascularization.12 Still, a tributary that
enlarges postoperatively due to pressure changes
might have a pathological vein wall similar to newly
formed vessels.
With duplex technique, Jones et al. found neovas-
cularization in 52% of the recurrences.8 In their study
the first operation included the disconnection of all
tributaries within 2 cm round the SFJ. Therefore, it
may be assumed that the small vessels visible were
true new vessels. In our study the extent of dissection
round the SFJ at the first operation was not specified in
the medical records. The procedure was generally
described as division of SFJ at the confluence, and
division of branches to the GSV. Whether the small
tortuous VV in the area were new vessels, or
tributaries that had enlarged due to the flow changes
postoperatively, could not be established with duplex
examination, varicography or at operation. Thus the
true frequency of neovascularization remains to be
proven.
If recurrences are mainly due to neovascularization,
the strategy to improve long-term results should be to
find methods to prevent it. In patients with a
haematoma or wound infection, postoperatively the
formation of new vessels may be stimulated.29
However, in our study there was not any significant
difference in recurrence rate in these subgroups, but
the numbers were small.
Of major importance is the clinical significance of a
specific recurrence, i.e. the morbidity it is causing the
patient. There is no obvious correlation between the
varices seen on examination and the symptoms that
the patient suffers.30,31 The clinical presentation in our
study was slightly worse in type 1 than in type 2, but it
was not possible to distinguish any difference between
the subgroups, perhaps due to the problem of the
definition of neovascularization. Neovascularization
might reflect a general tendency to form new VV. The
true prevalence of neovascularization and its clinical
implications is thus an important subject for future
studies in the area.
Conclusions
The recurrence rate after SFJ ligation is high irrespec-
tive of the surgeon’s experience or perioperative
difficulties. As compared to duplex, varicography
adds no additional information concerning the anat-
omy of the recurrence in the groin. The Edinburgh
system of classification could not be fully applied, as
neovascularization could not be defined from the
anatomy. However, in a clinical setting it is enough to
know whether there is a connection to the former SFJ,
which could be demonstrated satisfactorily by duplex.
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